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Abstract of JP20001 64817 

PROBLEM TO BE SOLVED: To provide a 
ferroelectric storage device, wherein the 
deterioration in the ferroelectric capacitance 
element after silicon nitride film or silicon oxide 
nitride film is formed is restrained, storage 
holding characteristic is satisfactory, and the 
reliability of data rewrite service life is high, and a 
manufacturing method of the device. SOLUTION: 
This ferroelectric storage device is provided with 
a ferroelectric capacitance element formed by 
laminating a lower electrode 3, a ferroelectric film 
4 and an upper electrode 5 in this order on 
semiconductor substrate 1 , a wiring layer 6 which 
is in contact with the upper electrode 5, an 
interlayer insulating film 10 which is in contact 
with the wiring layer 6 and formed thereon, and a 
silicon nitride film (SiNx) or a silicon oxide nitride 
film (SiOxNy) 12 formed above the interlayer 
insulating film. A protective film 1 1 , whose main 
component is iridium(lr) or iridium oxide (Ir02), is 
interposed between the interlayer insulating film 
and the SiNx film or the SixNy film, which are 
formed as moisture resistant protective films. 
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±KJ&S£ftfc«raK<D±fc:T8lHBffi3 i: LTTIfr5 
Ti, Pt, 3i«8lt*IK4i:LTPb,. 15 Zr 0 . 4 T 
r 0 . 6 0 3 , ±gP^H5 tLTT/lfr&KRtC I r O z , 

1 r^-rsSSRWSa^^JSgsnTVSo I r 

0 2 JttC I r^aiLT^SOtt ±gPttH^S-r^SB 

rO z K:J:oTI|{tSftT±asWi4:e««fc 

[0041] ti?Mhy»'x^ twBmw&mx? 
nfmm.m¥?>±%itnm 5 1 a, Mtsn y^^h ^-^ 
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ii^nt^So EtM6(te7 bmi>m&-?z 0 

[0 0 4 2] 6 «\ T/f fr&JKfcW S i 2 . 4 . T 

IN, A U T i NtffflV^ntV^o T«frP>.2#g 
OTINttAlkSI fc©ffiSl£tt%W<^fc«>©^y 7* 
J!T*&3o WSi 2 . 4 ttSi0 2 i:om«tt^ffin, S 

1 0-0 9 5 8 4 6^«tefeS«J:3»C» WS i 2 . 4 tt 
5 0 £llff6±tcfc£«li!ll&&fNl OaWftSSftS. «ra 

te»m o±(c(±«hmi i«$n§„ «sjm i 
its, wsfssui 2^<s*n5o ap^ife^i o 

i: LTti, ^UnvKfbM^fflv^nSo ffilii l 
f±, T«fr<=> I r 0 2 , I r^iiLTM?n5o It 

mummi 2tLrit^v^>mmitm cs i on) & 

[0 0 4 3] *SIS6^1tC43lt2>^Si^^^U(D«ii^f 
ffi*H4*#RaL*^68iWr5. «e*OLS I (Larg 
e Scale Integrated circuit) Kie^a-teXtC^ T> 

h 5 * *fWl U ¥*K**«±£ttfc L P c 
VD ( Low Pressure Chemical Vapor Deposition) }£ 
(CtoTS i 0 2 ^%±i«bfcO^, CMP ( Chemica 

1 Mechanical Polishing) <£ o t^^Sfigll: 
¥±flft-TS (0 4 (a) ) o 

[0 0 4 4] TgP«®3 tTifcS i 0 2 i:©^*«i:L 
THJS2 0nm©T i , TSP^H 3 i: LTII 2 0 0 n 
m©P t%DC^y#y^SlcJ:oT«it5. ; £" 
CD^> VOUy;l/&K<fcoT/S£ 3 0 0 nmCDP ZT (P 
b,. 15 Z r 0 . 4 T r 0 . 6 0 3 ) l4%Mt5o PZT 
JKOtBRBCSfcLTtt, Pb (CH 3 COOCH3C00) 

2 s Zr (0C 2 H 5 ) 4 , Ti (i-0C 3 H 7 ) 4 
oiS'&iSfflt*fflv>feo ii^iS«ttf<DP b<o»SEtto. 6 
mol/lT*W„ CcD?g-&r§^P t±tCXk?>n- 
Mftfl lifi^2 5 0°CT9^P^«^^ £ 
6 £i?fR?FBMf 6 0 0 °CT° 1 0 #H«S/S*?t 5 o X k? 
>3-h*^«El«*-e%3lHl«t)ig-rc4:t»»« 3 0 0 
nmtOPZT M*JBj«-e*a. 

[0 0 4 5] if50nmOIr0 2l Ifl 
OOnmOI rftimcMML. 7*M/^Xh^^ 
tlT, ±9«f r/I r0 2 (Til 

frf.lt I r0 2 „ I rfrllLn^Cfc^to fc{ 

t, mm **ni-r* (04 (b) ) „ 

Uv>X r-^vX^fcLT, T9Wi4©^£ — >K:P Z 
T/Pt/Ti £ADl-f 3 (0 4 (c) ) o 
[0 0 4 6]^JC, 0 3 -TEOSCVDSiaoTg 
aa>*-M9 fcLT¥iW*S«£iBfcff£ 4 0 0 nm<D 

s i o 2 nt^tfttas-tt-, 9ftR«f*s«* : ?©±a5Wf 



I E ( Reactive Ion Etching ) ?£tC<koTff2$c 
T5 (04 (d) ) . 3>^n*-«f, 

* h- *-;i/x >y ^ yy^tMlMilf t into o 
^-s^*Bjr*-r*fc», iHR»ii*t>6oot:t?i 0 

[0 0 4 7] fi|^Th7>^X^©t£fiSUi8fc3ii;*3 
h*— CHF 3 ^X7fy^'Xi:t-?iR 

1 E?4T«-r^ (0 4 (e) ) o BB^«6il 
LTT*frC»JS^ 5 0 nmOWS i 2 . 4 ^DCXA'^ 
U V^teTtta^-^So ±g|5*ifcLTffMLfc I rfcfc 

ftstiftv^ 1 ro«ffifrto-r*Hc^{b?nTv^ 0 

[0 0 4 8] I r(iWkShTtM#765fe», IK 
Snt^Si:, GiKUl6£j£fit& I rlcgLfeWS i 

2 . 4 tf'&jM<Dimmiz£K)mit-$n. i r/wsi 2 . 
4 wffi©sfiWiS< aseija*^i:So c©iaj8*iHijK 

tZrctbWS i 2 . 4 *«ttt**SWfcCHF 3 #<D£JS 

^v^-rsctjbWSLv^o ws i 2 . 4 ©iififcfigi/^r 

ArtN 2 Ol^^X^l^TT i ©gjS1£X/W#:& 
'fro Cfc-e, ®IJ9 1 0 OnmOT i N^it^^-fr^o 

[0 0 4 9] £5>JC, ; €-0±fcii/?5 5 0 nm<DA 1 , 
K*fl»irJl£:LTjgiJP3 0 nm<DT i N £it3*£-fet£o 
M^T, 7tM/v , Xh^VX^tU Cl 2 %X7f 
>^Xtt5R I EffifC<j:oTge^«6^inX-r?> 

(04 (f) ) o fi!^T\ 0 3 -TEOSCVDSti 

■oxmmmmm 1 o t uT¥5W*s*i£Bifc«s 400 

nmCDS i 0 2 ^it«^^ SBtcfiMIK 1 1 £: L 
T, DCX/^y^Wi'liaotUl50nm©I r 

0 2 > MJV 1 0 0 n m<D I r *«K:itarrSo X^-y £ 

[0050] ncDummi lii^tywwiwtt 

WiT^T-£^ i&H^l^tBL/W Klffl-C<DWKWffi» 

^OSP^aR I E ffit J: o TlftSf 5 «: Lis 
^•cD^ Itrl{*«Jl 1 2 t LT> &£ig&3 0 0 °C, S 

i H 3 , NH 3 , NzO^^Xfc-rS^fT^^ffl 
^ft^XvCVDStioTill /im <DS i ONI 
*Bf&?2> (04 (e) ) „ 

[0 0 5 1] £ o LtiSS^IMSt' 

*»*fc3MBW#>«ty (cjtfU PZTSiOX^'^ 
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[0 0 5 2] X^7f>^t-y^Hlft§II? 

static tvmmi^rco m i wi>x-e%m*#& 

•PS<E«««*ffll^-r S t IrINf^E 9 <D D ©tttg L T 

Mn/WoMftis /is s /Irt/Xfigpgfi l s MS 
JCfflV^fcP Z T^fiflD±gPttffi{i*8f3 /in , SI 3 jim <0 
iE^rJBtcftil^nTfeO, jB^fc43^Tfi*i^<Z>!&Wfc 
«&Tfc«>, HI-y-YXOM* 1 1 2 2fflM7iJfcLT»J 

[0053] 01 imm 1 1 (*i^86Wt»tt i r 

/Ir0 2 «rfrrSW»i:, #L*V>K»-f-n 

^ncO<fX^ffirt5*mTi"JSLfcP z T§i©sei 

fctot^to Kill l*fLS:l«t-a, 
Sffitt 10-11 /iC/cra* SS-efeS©fC»U ffi«§i 
1 1 **rrSK**-Ctt8ie#ffi«fcJ:3 0 /iC/cm2 

[0 0 5 4] Bgffilll 2*4. RFXMy^'J^a 

iffc cfc o TfiigT-Mt nar mftw&ttw&te&ittt i 

fiSfSCfcT?, tfe|E©^7XTCVDaEJ:oTBfifi 

[0055] &imz 

*«fOSB 2 <D|£»J;£0ffi*#M LTRBt §o #1*1 
i6ti^J-e«03Kfett5«»Jll 1^1 OOnnKDA 
1 2 0 3 tLTl^o A 1 2 0 3 (4, ¥S«t:£iR%^ig 

i<D$mmtmmcLX]&j£i'rc3 3m2 

»Wn»;H,ftt©?*S. HI 2 tCTjcT £ 5 (3 

in i^ai 2 o 3 fc-rs^x ws««K^iK«<oa 

[0 0 5 6] 

t4S/'Ja>||SfkitJgiS^n-bXtc«feoT?l#jB«l*n 



[01i<Dffi»&t&W] 

[01] *»WOSIBWt#^ : eU-t;l/©«BS*a%'r¥iB 

[0 2] 0 1<Daa' »Wrffi0T»feSo 
[0 3] BiObb' »IifS§o 
[0 4] *aw©3ttR«#^*U-fe;I/©HJB*ffi*3^r 

[0 5 ] *5SUB<D3iHR*f** * U ■fe;l/©«ifi*^-r»fli 

[0 6] *^<D3i^«^><^U-b;l/0«)t^-riSf® 
0T-&3„ 

[0 7] ^no3jm#^«U-b;l^!)1ffi&«^KiB 
[0 8] *SEW©3ftBI*#>< ; eu-t;l/%ffl#jiA,^y 

[09] an»«f*©»««ritosiWBi-e*ao 
[010] »it«#odwi#ttion^iiKicfflv^«E 

[011] ^mmommf-^^irmv^^o 
[01 2] *ss#ijtc*3tt^iiiij-7 :: -^^-r0T-^§o 
[013] ftxta&Mmitt^v&Mm&tt+ym 
0-r-feSo 

[014] ^*£D§SSI*l*^ ; e , J-fe^O^{iffiI51iiS0-efe 

[015] wmfr<ni*m&&<om*mr*3bz> 0 

[0 1 6] 01 3 © a a ' SiffiiT^§„ 
[0 1 7] 0 1 3©b b' HWf®0-efe5o 
[0 18] fi^OSMWiMty^UOSBfi^*^ 
BrS0T&£o 

T r ^l/b^V-^X^ 

BL e^nsi 

PL XU-HR 
WL 

MC ^^eu-b^ 

c f mamwnm 

1 pisiifi 

2 7-f-;l/FS i 0 2 

3 Tsras 

4 fSttttttflK 

5 ±gPHa 
6 

7 y-H| 

8 n + W&M 

9 s»*><-it 
i o mwmm 

l l «B§t 
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•1 2 rnmumm i a mwmrn 

13 ^ijj/'jay^ 15 $2ESfil 

[01] [0 2] 
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[0 1 0] 



1S 3 (J 3 



[08] 



gains 
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tiffiH 2 0 0 0 - 1 6 4 8 1 7 
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[0 11] 



Iftffi 2 0 0 0 - 1 6 4 8 1 7 



[0 17] 
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